ASF/SF2-regulated CaMKIIdelta alternative splicing temporally reprograms excitation-contraction coupling in cardiac muscle.
The transition from juvenile to adult life is accompanied by programmed remodeling in many tissues and organs, which is key for organisms to adapt to the demand of the environment. Here we report a novel regulated alternative splicing program that is crucial for postnatnal heart remodeling in the mouse. We identify the essential splicing factor ASF/SF2 as a key component of the program, regulating a restricted set of tissue-specific alternative splicing events during heart remodeling. Cardiomyocytes deficient in ASF/SF2 display an unexpected hypercontraction phenotype due to a defect in postnatal splicing switch of the Ca(2+)/calmodulin-dependent kinase IIdelta (CaMKIIdelta) transcript. This failure results in mistargeting of the kinase to sarcolemmal membranes, causing severe excitation-contraction coupling defects. Our results validate ASF/SF2 as a fundamental splicing regulator in the reprogramming pathway and reveal the central contribution of ASF/SF2-regulated CaMKIIdelta alternative splicing to functional remodeling in developing heart.